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Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor substrate formed of a high-performance 
GaN based compound semiconductor which exhibits few crystal defects and distortions, a stable 
crystal quality, and can be manufactured with ease and with high yield. SOLUTION: This 
semiconductor substrate is formed by stacking a mask 13 for selective growth on which circular 
pattern holes are disposed periodically on a crystal layer which turns into a selective growth causing 
layer 12 layered on the surface of a single-crystal substrate 11, and by selectively growing a GaN 
based compound semiconductor layer 1 5 through the circular pattern holes for selective growth. 
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*3§lO)£iS#ZW^ffTfc.5ri:(;i4 9, 
ii 5tf&&lrz 0 

[0 0 5 3] »SS-f5GaN5g{fc^»^*friHffi 
1 5tfgE%£l 1 2 tm-tZ<Di-iPlB'<?-><D-Xl 4 
©S|5#ro#.Tfc5©T*, 013, 014(C*5^T, ft^ 40 
Wl^fjtLSGaN^ft^^^^algl 5 0ff£ 

**ir**£fct>. DMSiMMKi l t©iW»3SffjRISKJ: 

15©!>7^ ©«4*»ftfl-e# -5. 
[0 0 5 4] fcfc, 0 1 3 ~0 1 8 ©^^StgCDf^iS 

LT* 2^fyf, ff^30 0ym©(00 0 l)It7r 
-f TSffi 1 1 ±ld, 3ftJ$ft0&££l iUOAIN 
112, ii^fiicfiffl^^ * t Lt© SiOjU, n 
-GaNWal 5%mMcj&l$1-Z>±Hct£oT\ / ^ 50 
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-5, CICIT, IRMffl^^iLtWSiOiln 
{Cf4, -j2#A 1 NO (1 1-20) ^fP]|CffioT 7 u 
m f j/ ffEM $ ilX ^ -5 JEH^ ff$0#lf .£(:: jtt@ 3 /x 
m©R|/^-y©^l 4ri\ Safi$nTM*t6>ttT*5 
9, -eofl^^-VO^i 4£iILT, AINH2 
©*ffia»G>, ri-GaNWBA«:9KAft$« % GaN 

[0 0 5 5] *-f, *2^>fJ5f7T'f7 

S4£l 10(0 0 0 l)ffi±{C, A 1 Nil 2£#Ri4*M 
OCVDftlliot, 7 0 0tt0. l),m©M 
SLfc 0 ftlC, AlN|12±l:IM*ffl^^l3 

vofti 4^^-=y^LtML, r.ojti 40$ 

#l-*5^TA 1 Nil 2©^B£8tti£-it5. ro&pg 
TOSffiOftffitt, 015, 016©i5t-*6. ft 

*j, roftiSiS#JTf4, Sftfifcfiffl^x* i 3<DUn 

t LT, Si0 2 £*t«L, R^^-^tLT»4, - 
ffl^A 1 NO (11-2 0) ^fttCf^oT 7 #mfyf 
Tie?iJ$ixTV^IEH^^O^]I,^(C7^ h!)y^77 
W-tC«toT^$4xfcii:g3 /unORf--^- 
fflLfco 

[0 0 5 6] &t^T, RI/^-y©?Cl 4 0g|5#(C:Jo 
^TlWLTV^A 1 Nil 2©»f>n-GaN| 
JSSll 5Sr»«*fi$-Br5. n-GaN4UM115 
©fel^SD»©eit-©SS©^|ii 017, 01 
8©i 5{cft5„ 

[0 0 5 7] $fcfcn-GaNl|Mgi*ll 5*/fcftUtt 

ttsciiicfcoT, a^sffl-^^^ 1 3^afeiis 

ft, 013, 014 K^-f 4 5 &G a N*^alH 1 5 

[0 0 5 8] ftjo, n-GaN|^I|15©g|^ 
(4, HVPETtTftV\ S i C hSrnl© K-fy^ 
^iLTfflV^ritiot, n-GaN|»fiil 
5 i: LT, nlG a Nlr 2 0 0 ji m©If I^Mfi^ 

[0 0 5 9] ftjb\ ±$O#0iJ (0 1 ~0 6 OR 0 7 
~01 2 OR 01 3~01 8O0iJ)Tf4, ^iill 
2©WiU, GaNfcS^ttAlN^fciiS, & 
Mil 2O*t^l4r*l-P>{C|S£$^Vx 0 «SJ^(4 N Z 
nO^tiflrfflV^rHt't?.. 

[0 0 6 0] ii©#M(ll~06fflW, 0 7 

~012O0i|, 01 3~01 8©WC(t PiJ&'<# — 
><OKl4tmftbintimft.f&&Kl-?X? 1 3 Kigali 

(»*4i) 1 2«:tf LTiMsaaasi i±(c^l^ 

/4\ S^fi!cgffl-vx^ 1 3«r^&£fii l±KltWB 
^-T5rtiT#5 0 R^^-V05\l 4 

i>5>iHlLfc*efiijj[l l»»>bGaNM^«l 
iNVftitA 1 5S;|S|i|JftS45; t^Tf S 0 
^OS^, il«fi!cSffi^x^ 1 3(4, ?tl 4^iiLT* 
^alStS 1 1 fc«*6«JfCG a N^fiO^fifieS^^L 
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5W*^4SOiJSfil\ m 7~0 1 2©0!|, El 

13~@18»»i5l:, I«ItSGaNlft^ 
4fe¥##V® (11-2 0) *|i)l:P]Fy^-yi 4co 

ft^Wftl t »x tr* *->+^fi*|6ioB8«Sr#ll:i- 

4coie?ij*(6]^G a N^t-a-ti^ 

(1 1-20) jjftlz*:?>x_ZZ bifitttZ. 
10 0 6 1] fcfc, G a N^k-a-tl*** 1 5i LX 

(4, 0ilx.fi, -)&5t;# 1 n , a 1 , g a <,-,-,> n ( o s x 

SI, OrSySl, x + yg l)T-*£4x5IIl8Mfe 

[0 0 6 2] r©4 5fC, SfcricJUB^** 1 

? 1 3<D;<?->$:P]mz.i-Z>-bX% J#;g#J$»G a 
N3iMt;£-*¥ilHWga 1 5 <Z«£ 6 0© {1-10 

1} ■&mmk-tz>iKftm\z--fz>^tft-*\mbt£«). $. 

fc, ai~H6©«©*^-tJ4, SW^cSffl^^^ 1 3 
W^^-y^H^T*fe5^tfc<t9, y\y4-f*y- 

i, MCT$GaN£ft#*¥*{ttSAl 5|5]±#£ft: 
L> BWrt-5GaN*ft*ftip»fttt»l 5feAH]0>lt 
#S$0, ¥fifc(0 0 0 l)ffiSr±ffii:1-3*eSRl 

NSft^fiMfeSil 5*&L&£^:Z>^btfX% 
5« 0 7 ~0 1 2 CD0J, Hi 3 ~E] 1 8 <D&\(Digi&\Z.k 

5G a N*fc64fe¥WfM££ 1 5 1 1 i:» 

McmmzmbfizG a Nswfc-s-fe^wtiftis&Ji 1 5 © 

ff£#J¥^*£tck, S«i 1 i:©fW»!8ffj(klStJ:5 
S*tfStt?P£*l, Rtt^GaNlf^WiMfal 
5 CD? 7 y 9 ©^^^ffllSljT't 5 0 
(0 0 6 3] 5§=fc, l:3£cD&0iJ(01~0 6CD0iJ, HI 7 

-012001 ui 3~ii 8<Dm<D¥mfomfc, hz> 
£-4fe*N*#«£ 1 5 \z.ix&<r>mwsk<D*im* 

^1-5ri:tBltg-C'fct5, GaNlf^fMil 

a N*fc£«g¥*ffi£& 1-5 r. b /5>T-# 5 0 
[0 0 6 4] 01, 02, £fcf4, m 7, 08, 

mi 3, mi4<o£ ! jizim£tifz¥mftm 

fi, *>SVM±, a#?$Sffl^*? l 3tr¥ISAX4Kl l 
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1, 12, 13, 1 5)$>5V>f4(l 1, 
13, 1 S)^(,GaN^bmi|#(¥8A)ll 5 
*#«U GaNjRflS*»**(KJMS*)Jil 5fc*tt^ 

[0 0 6 5] 01 9tt^<D£?iZ.LXftM£tltcGaN 

fiHt'fcS. */c, 0 2 0140 1 9 OA- A' \Z&tfZ> 

m^mx-hz* 

[0 0 6 6] 021(a), (b), (c)!4, 01 

10 9, 02 OO^IMil 5©^$SlS0iJSr^1-0-efe 
5„ 02 1 (a), (b), (c)cD0ijT'f4, GaNl^*l 
1 5 (4, Wx.fi, 0 7, 0 8 <D 4 5 IC 
fW**lfc*i»#»«(l 1, 12, 13, 15)HG 

bnikrajii 5Sr^(gi-5r t^ioTf^iasna. 

[0 0 6 7] 0 2 lSr#fig1"5i:, :oflt?tt, S3§£ 
flifcSA l N«l 2t>mm£iXtzV-y 7 4 T&fol 1 
±(C S i 0 2 SrSiRj&fiffl-v;* 9 I 3b LT, GaNl 

B |fiicft$*5ri:(c4'?, 0iJx.fi, 0 7, B8fflM* 
20 SI^It5(12 1(a)) 0 jfcl^-e, HF*»«tS 

L, A l Na:s/f-y^WgiiL^1-^4 5lCl-§(0 
2Kb)). Lri>5t£, 8 CCWKOHtK^T'A l N 
lUlriyfy/LT, G a Ni*M£iIJi 1 5Srf"7r 
^7ffil lH>*bfmi-SZb&V$ZW2 1(c)). 
AffWf-fi, 0llx.fi* 2 SJ 2 0 0 /<m©n- 
GaN*gfil5i:U#bn5. 
[0 06 8] G a N^fc-g^gft/l 1 5 

30 yf-V^BiLfc^fC, 01~0 6©01J, 07~012 
©0!), 0 1 3 ~0 1 8 ©0jT*f4, m&$M 1 2 t G a N 

i, fe5i/M4, a&jafi/B-r;** l 3 *¥Mlj£K 1 l 
±tcjt»£LT^$3£*i,fc¥$ftS«-Cf4, S«l 5 

©^ffi i G a NXft'fr'M^NrM 1 5 b ©#ffig|3#£:t 

yfvmi, x-yl'SVWtX') ji^i-^ro-e, 
GaNHt^^fti 1 5©^K^$*|cff/j:t5. 
■twftfc, ¥£f£££i l5rWSfc4o-CiJ?)^i:1-*)* 
^, 1 *3is' < 7 v vm*1-5*fe*^«r 

40 t6T'$>5^, -?:W*)*fcML-Cf4#fcPII^$ii5troT' 

[0 0 6 9] fflL, GaN3R^tt^*S«A»e,Ga 
N ^ f b-g- « ¥»ftc ZftM-f Z> <D (CI y f- y ^ {c 4 5 

^yf-^^»**At»a*^i-<. We/GaNI 
so ftmRmum®Mi^y?--yyi-z>z.btfx$z 0 4 
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[0070] Hi, B2, 0 7, 08, *fc 

14. 013, Hi 40**#MRKJ3V^"C. fc-B^tt. 
iitflf&Sffl-^* 1 3 1 1±KK«»*L 

fls(*»ffl)«l 5iS«»411 2*>*^tt4M££££l 

1 4r»f50liWlfi!t*ffl-r^^ 1 3©P3Jg/^->© 
?tl 4©«5#©^-T?fc5<7>-C\ GaNl^WIW 

l l tro^ffi^lllckSM^i^Si^tvT^ 

0, lot, 02 1 (c)©i 5HLT»t>ix5GaN3R 

£ft¥*$0&£A)ff 1 5 

{0 0 7 1 ] r<©£5(C, #3Pjm4, iiiRj&ftffl-^x 

•CP5©T\ S£*fc><fc 5J;i, GaNffl (11-2 0) * 
frl'^ofcT. h 7-f 7V**-i/£ftJB LXMs&Ltz^m 
fr^t-Jt^, v^^/^-y«GaN« (11-2 
0 > frb <DTtUc i 5 W-fc*a**©M»i»£tf 
-f, GaN3Mb£*¥*ft&££LT«;£ffl~tffi£-B: 
5 d htf-Bfmt* *) , S«±ffi(c^f BP B pK»g^LfcG 
a N3K^*¥«#« 1 5 «fl 5. 
10 0 7 2] S^fi^-frS^^-V^R^T'fe 
5<DT, GaN^fb£fe^ft<D$|g£Jf 1 2 *> 5 1^14 

^mz 4 ?> s»^fiisfftiic 4 5 $ 

[00 7 3] 013, iHOGa N5Mt/g-#J^ 

LT, afcjfcft-TSG a NSft^fiftg© (11- 

2 0> *|6]{C}BoT-ffl^iE?lJ$^TV5jEZ^^<0# 
lf£l::ffitt£ftfcR^*->£ffifflLT^5<7>T*, ± 
iELfcJ: 5*»*lC*PiT. RgLfcGa N&An±tf 

^-coaa^&itfcft !),Ga w&&<n^W(n>mm$L 

l-t«*lfcGaN*iftfiJil S*#5:4:4«Tft5. 
[0 0 7 4] ifc, m$ll$&Rl-?x? 1 3 

1 1 ±taa«gis* iifcG a N^f^#j^#fra«i4. 

«fc o KffSSflfcG a N3Wb£fe¥*ft:££**e> 
#8S£ftfc, G a N3R{fc£1fe¥i*fWi 1 5i'645Ga 
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ICJ? I^G a N»{k^***»*l«fiUT'biMg3Rff*SI 
[0075] Ga N?Mfc^¥*{tt2¥*fr-?*> 

sot?, ^F*e«»©K-trv^tt«i^j:!?, 

10 S«Sr^-f-5it*s^$5 0 

[0 0 7 6] 02 2 IfcttBHlCfca******* 1 ©* 

6. m*^-t®ffimxhz> 0 i2 2o^M^ii, 

#|;ilf01, 0 2, *fc{4, 0 7, i8©fiM!5 
0(11, 12, 13, 15)±|;«§W;'M<H 

-o© p -ng^ttfG a N^it^m^m^mmmm 

frbteZftKm^ttjioX^Z, 
[0 0 7 7] <fc?) r^i*|#3g}tf(tT-|4, 01 

x(407, B8l:*LfcJ;5i*#fl:SlS50(ll, 
12, 13, 1 5)±iCMl££tlX\,^ 0 -f&fc>*>, </> 
20 2" , SJ3 0 0/im«(00 0 1)It7r-l'7SIl 
1 ±fc, WRf$L&<T>i&m£.m t Lt©A 1 N8 1 2, i 
tR$fi:ffl-^7.7 t LTCDS i Oz-v-X^ 7 1 3(A 1 Nil 
2© (11-2 0) #|*K:»5 J: 5 (-5 /nutTy*"?* 
^l-IBa$tifcilCS2 mtfJR^* — >-£ 
^13), J?£ 1 Opmffln-GaNieil 5 frBlft. 
Ztlit¥mfc&til5 0_hfC, n -GaNf55, n-A 
lGaN^7*yKi56, AlGaN/InGa N*^- 
#F«i£gttJf 57, p - A 1 G a 7 7 Kg 5 8 , 

p-g a N^-r-yzfm 5 9^mmzmm^tixa<o, r 

30 roSlflfjg<Z>-$p£p-GaN*+7 7 B Jl5 9«W»fetf- 
7r-(7(0 0 0 1)£Kll^oT, n-GaNf 

5 5om^^xm^Ltz^mm<^mm<Di,cot lxm 

J*$ilT^5. r©A:RJ&R©«3t(5 5. 5 6, 5 

7, 5 8, 5 9)#*jte**£LT«IB1-*tt#** 

[0 0 7 8] 0 2 2 T'I4, p- 

ffittiLfcn-Ga Ng5 5*ffi±|C % 
nffl!l^--5 y^Ig6 1 AWl£&1riX^5 0 
40 [0 0 7 9] 02 2ro^3t*^(4, 0Ix.(fft»J: 

Stgl l±ICMOCVD-CA l Nil 2^«SL, 
X\ SiO^n^LT, CtL^<^--V^L 
fc^, MOCVDttT*, n-GaN*i*15, 

**Mf£-tz>mmmm(.-rtet>ib. n -GaNi55, 

n-A l G a y KS5 6, AlGaN/InGa 
Ni:^#F«iggt4« 57, p - A l G a N ^ 7 y KS 
5 8, p -G a •lr5'7 0 g 5 9) ZmSiWsHX'mm 

50 6 0 , 6 1 Sr«*-r5 r £ T'^IST't S» 
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(0 0 8 0] ZZX\ Attttt&tt. i&m#x£3ifct1- 
fiScT-t5 0 ifcx p{ll^--5 -y?nM6 0{±, Au/N 
-5 -y^«ffi6 ltt, Al/Ti £K£Ii*U ^3 

[0 0 8 1] 3 ©^fcfHyfcJfr^-eii, » 

p-ng^dtt^aA-fSr if, *t!)7CR^ 

rtL(C<toT^*-t-5o 10 
[0 0 8 2] -T^t3*>, CKOHftiH^-Cte, 

AlGaN/InGaN MQWffittJi 5 7 (C® 

iotlJti, *5 0 00, 5 0 0 1 i LT^fCtb^J 

[0 0 8 3] *jb\ ^3t*^-^»fiS;-r5 G a NJMt&ft 

[0 0 8 4] r©j;3t^ z<D*&#.&ytm?\-i, m 

1, H2*fcflH7, i8©G a NJRffr&ifciNffcaaS 
±iCJFM£tlfcG a N*fc4*¥WHM*3rt>b&3 

%%m*xh <o , $*J:9iSSIm 0 QSC©&^lfntt©S1£± 
ig©^fttt(4« IfittSt G a N$fc£4fe¥*fMXJItf! 

So 

[0 0 8 5] H2 3tt*38Wlc«5^flE«3t* 

^©te©«j£0«£^-*-&&ia-efc.5 o l2 3QfiM 
JtJU^-tt, fllxtfEll 3, 14©GaN*ft^l* 
WtASSl 5±f^/&$tlfc'>&< it-oop-n 

[0 0 8 6] iDAftWt, wflDiNWWB^^tt, El 
19, 2 OBn-Ga N 1 5 ±11, n-Ga 

NI72, n-AlGaN?7?Ki73, AlGaN 
/ I n G a N *^#F*5tffitt« 7 4, p - A 1 G a 
N^7yKi75, p -G a N^r-V 3/7°® 7 6^|d^(c 
mmZtlXtoiO, w©«JB«it©p-GaN*+y7'Ji 
7 6±KS i 0^g|7 7iS»*S*l„ w©|6ftJi7 
7(Cp-GaN^--lrs/7 P S7 6*ffi{^-f5(6 5 ^ m» 

*Y747tetk<oKftmrtbti1tmT&<r>i>o>bhxm& 50 
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&ilX^Z, a 

[0 0 8 7] 023 ©^ft^^T'lt, £tfk 

i7 7±it p(n^--5 y?mm7 s&mmztix&m 

L1tp-G aN*\y7J§7 6 ig&JWlU ^-Ss'** 
ft*MLtV>5 0 n-GaNfMiSSl5© 

[0 0 8 8] *fc, C©^J»flc»3t*-T-©3tHli*4Biii7 
0 0, 7 0 l«^f MlCioT, SSI 5(CStLSiUc 
3fctti*t4SE7 0 0. 7 0 1fiSVMC¥ 

[0 0 8 9] #3b\ 0 2 3<D^^^^-(C*3V>T, 
n-GaN|72, n-A 1 Ga N77y KI7 3, A 
IGaN/InGaN *^ #F«3gffittJl 74, p- 
AlGaN^77h'l75, p - G a N * \ y 7*M 7 6 
(4MOCVDi£ICj:oT^MS-Cf5 t 

[0 0 9 0] *fc, pflW— $ y*««7 8tt\ Au/ 
N i SrXa3(E#L, MLt«t#5. nfi) 
t-?-^tl7 9»i, Al/Ti *r*a*»U KMQ 
ILTMLfc. 

[0 0 9 1 ] r©J:3 4«*©^*ft*3t*^-T?li, IS 

p-nffi^(c«8ft5raA-r5r tT% y Tcoffiig-g- 
iSft*it, r^xlcJ;oT^7t't'5t©T-fo.5 0 
[0 0 9 21 ^©^sfftlSftSif^-T-ft, pffl 

t-i^tffi7 8 ( nffl^--$ 7^-117 9\CWM£ 
Wt5t, AlGaN/InGaN MQWftttS 7 
4JC«^aA$tL> SI417 4fc*JV*T*+!JT©S 
OaotDtL, *ffiitai7 0 0, 7 0 1l:J;o 

7000, 7 0 0 1 <t LT#ttfcttW ZilZo 
[0 0 9 3] 383fc**£«jfr*SGaNSMI:-&4fe 
^i<H-o©p-ng^# 

u r©p-n^i;t»aA^, ^-^yrosis 
^i:iot, myftzmmxhtitz, 

Wng^ ^7*^fni^ S^Ftitii, #* 
ft*#F«iig, *©«L^©.fc3ft#lirc*fcoTt>ilL3[ 

[0 0 9 4] ^©^iWWSftJlrffcJSl^Tfi, HI 1 3 , 
El 1 4 COG a N3Mfc£tt¥£fc*K±fc:J&fc£ftfcG a 

ISaln 0 D *©SV^a©SS±iCffM$^-CI/^r 

e>> ^*^T-^«^5«i*it©^fttti4, sstra 

^cffi 0 p DK^t)©i:^*), ^©fcfc, *J|£W4*SA<, 
#^©fil^7t^^**-C*# 5. 

[0095] 3ta*tffi^*fi±ffiicsK-e, j^^f- 
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*a. v— f-m+om&iat, ±e3ta*tE 

ft*© K^^y^>-^T«£ftfc#mWiSffi£*ig 

(0096J ^wa m<t£®i*m#m%;&&mz 

&%LX^Z<DX\ S«€r»mi4f-i-5r t^mttt 10 

[0097] 022, 023 <DMXa, 
B, Hi. 02ifcli0 7, 0 8, 019, 2 0©^ 
flsSSSrffl^Tf^RSilT^SiS. 013, SHOf 

ro^-g-JCt, 0 2 2, 0 2 3 ro^flr^3t^^T* 20 
[0 0 9 8] 

#«3f5iW>3j§iW[cJ;ftii\ ^f B «S3Sffi±(c, h% 

^^ron^^-^W^SriiLT, G a 
ftfl#«tRj&fi$ftTl;j&£ftT^5<7)T% mSbXKk^ 

s** iSftftit^Sieur*!), fe«ie 30 

tm^X^W <0 <DJi#&*5ttfl6©G a NXfl:£-4fe¥Wt: 
fcflWi £ ft 3 *NMM&K*J <t ¥i*ftt8#** Srfttt 

(0 0 9 91 #1-, »#«2ia*©»Wl::J;fttf» 

fr^-^tt. fc^ttfcEttSft-Cfc!?. 
S«**r6G a N^{b^-»¥#fl£ro (11-20) 
|pl^fe v oT J E:ro-ja^E?iJ$ft-C^5]E=^^(7)#lI^ 

IWLfcGaN«f*|BI±4S*(W-5lRlJ:, WStSGa 40 

a N*S*W^fl:(O§S»c^iK$ftftJ»05}Ktt*S|SI-i:* 

©jpattij j; 9 &< , JMatttt«ftfcG a NUM&ijf 

(0 100] »*«3E«©38WlcJ:ft»f, ±i£ 
© <fc 5 Kf^KSftfcG a N$fc£4f!l¥«#S«a>e>£lK 
£ftfc, GaNHt^M*gl5H45GaNl 

it-sm*mw&faX'hz>(Dx\ ±m liz±? ttftunaut 
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l*G a N*{k-&*i|£a)|:fl:SrjaftL-CfciR«3StS*M^± 
3*iI*K:.fc0»±1-**?y*iSS3B£*1\ Affray 

[0 10 1] »*«4|BfJ©|8MfcJ:fttf» |»* 
* 1 J5S»*«3 roi^-f ftri>-JSK!EgicD¥$ttS«± 
irilofOp-nS-n-^tfGaN^fk-g-tl 

*m&mmmmmm£tix^z>(ox\ 
* : J-sr*<a-r5ajB«itoteSitttt, SKtmfc g a n 

[0 10 2] *fc. »*55E«©«Mtc«tfttf, flf* 
«3ffi*©i|i*ft:S«±l^ 'M<Hlo©p-ng 
^Sr^tfG a N^{b#fe*^a««it^ffM$ftT*J 

mammt Lxmmi-z<Dx\ &x£q%&&k<o&^ 

■^**^»«»Sr&ff-f^ttasfS*$ftfc»fiK>5:t© 

[0103] *wws^s«±E(ciib:-c% 

-7 ^ v i/T-JFM $ ftfcftttiltJHffi© i 5 ft Maris *v >fc 
45. u— tf-»^<D^(c{4, ±|2*t±iWffi 
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[02 0] 119©A-A' iHH*5(tS»fffi0T*fo?) <1 

[02i] 019, 020 <D^m^.mm<Dipmxmm^ 
1022] *mwimz*m»%%m?oMf&mz^i- 
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